AMENDMENTS TO THE SPECIFICATION 



Kindly add the abstract, which is supplied herewith on 
a separate sheet. 

Page 1, under the title: 

add — CROSS-REFERENCE TO RELATED APPLICATIONS 

This application is a US National Phase of 
International Patent Application No. PCT/US03/16214 , filed 
June 16, 2003, which is a continuation-in-part of US Patent 
Application No. 10/348,431, filed January 17, 2003, which 
is a continuation-in-part of US Patent Application No. 
10/174,465, filed June 17, 2002. — 

Replace the paragraph spanning page 10, line 1 through page 
11, line 1 with the following paragraph: 

It is preferred to target specific nucleic acids for 
antisense. "Targeting" an antisense compound to a 
particular nucleic acid, in the context of this invention, 
is a multistep process. The process usually begins with 
the identification of a nucleic acid sequence whose 
function is to be modulated. This may be, for example, a 
cellular gene (or mRNA transcribed from the gene) whose 
expression is associated with a particular disorder or 
disease state, or a nucleic acid molecule from an 
infectious agent. In the present invention, the target is 
a nucleic acid molecule encoding extracellular-signal- 
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regulated kinase-6. The targeting process also includes 
determination of a site or sites within this gene for the 
antisense interaction to occur such that the desired 
effect, e.g., detection or modulation of expression of the 
protein, will result. Within the context of the present 
invention, a preferred intragenic site is the region 
encompassing the translation initiation or termination 
codon of the open reading frame (ORF) of the gene. Since, 
as is known in the art, the translation initiation codon is 
typically 5 ' -AUG (in transcribed mRNA molecules; 5 ' -ATG in 
the corresponding DNA molecule) , the translation initiation 
codon is also referred to as the "AUG codon," the "start 
codon" or the "AUG start codon". A minority of genes have 
has a translation initiation codon having the RNA sequence 
5'-GUG, 5'-UUG or 5'-CUG, and 5 ' -AUA, 5 * -ACG and 5 ' -CUG 
have been shown to function in vivo. Thus, the terms 
"translation initiation codon" and "start codon" can 
encompass many codon sequences, even though the initiator 
amino acid in each instance is typically methionine (in 
eukaryotes) or f ormylmethionine (in prokaryotes) . It is 
also known in the art that eukaryotic and prokaryotic genes 
may have two or more alternative start codons, any one of 
which may be preferentially utilized for translation 
initiation in a particular cell type or tissue, or under a 
particular set of conditions. In the context of the 
invention, "start codon" and "translation initiation codon" 
refer to the codon or codons that are used in vivo to 
initiate translation of an mRNA molecule transcribed from a 
gene encoding extracellular-signal-regulated kinase-6, 
regardless of the sequence (s) of such codons. 
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Replace the paragraph spanning page 18, line 27 through 
page 19, line 1 with the following paragraph: 

The specificity and sensitivity of antisense are 
also harnessed by those of skill in the art for therapeutic 
uses, Antisense oligonucleotides have been employed as 
therapeutic moieties in the treatment of disease states in 
animals and man, Antisense oligonucleotide drugs, 
including ribozymes, have been safely and effectively 
administered to humans and numerous clinical trials are 
presently underway. It is thus established that 
oligonucleotides can be useful therapeutic modalities that 
can be configured to be useful in treatment regimes for 
treatment of cells, tissues and animals, especially humans. 

Replace the paragraph spanning page 37, line 24 through 
page 39, line 8 with the following paragraph: 

Compositions and formulations for oral administration 
include powders or granules, microparticulates, 
nanoparticulates, suspensions or solutions in water or non- 
aqueous media, capsules, gel capsules, sachets, tablets or 
minitablets. Thickeners, flavoring agents, diluents, 
emulsifiers, dispersing aids or binders may be desirable. 
Preferred oral formulations are those in which 
oligonucleotides of the invention are administered in 
conjunction with one or more penetration enhancers 
surfactants and chelators. Preferred surfactants include 
fatty acids and/or esters or salts thereof, bile acids 
and/or salts thereof. Preferred bile acids/salts include 
chenodeoxycholic acid (CDCA) and ursodeoxychenodeoxycholic 
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acid (UDCA) , cholic acid, dehydrocholic acid, deoxycholic 
acid, glucholic acid, glycholic acid, glycodeoxycholic 
acid, taurocholic acid, taurodeoxycholic acid, sodium 
tauro-24 , 25-dihydro-f usidate and sodium 
glycodihydrofusidate. Preferred fatty acids include 
arachidonic acid, undecanoic acid, oleic acid, lauric acid, 
caprylic acid, capric acid, myristic acid, palmitic acid, 
stearic acid, linoleic acid, linolenic acid, dicaprate, 
tricaprate, monoolein, dilaurin, glyceryl 1-monocaprate, 1- 
dodecylazacycloheptan-2-one, an acylcarnitine, an 
acylcholine, or a monoglyceride , a diglyceride or a 
pharmaceutically acceptable salt thereof (e.g. sodium). 
Also preferred are combinations of penetration enhancers, 
for example, fatty acids/salts in combination with bile 
acids/salts. A particularly preferred combination is the 
sodium salt of lauric acid, capric acid and UDCA. Further 
penetration enhancers include polyoxyethylene-9-lauryl 
ether, polyoxyethylene-20-cetyl ether. Oligonucleotides of 
the invention may be delivered orally, in granular form 
including sprayed dried particles, or complexed to form 
micro or nanoparticles . Oligonucleotide complexing agents 
include poly-amino acids; polyimines; polyacrylates ; 
polyalkylacrylates, polyoxethanes , polyalkylcyanoacrylates; 
cationized gelatins, albumins, starches, acrylates, 
polyethyleneglycols (PEG) and starches; 
polyalkylcyanoacrylates; DEAE-derivatized polyimines, 
pollulans, celluloses and starches. Particularly preferred 
complexing agents include chitosan, N-trimethylchitosan, 
poly-L- lysine, polyhistidine , polyorni thine, pol y spermines , 
protamine, polyvinylpyridine, polythiodiethylamino- 
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methylethylene P(TDAE), polyaminostyrene (e.g. p-amino) , 
poly (methylcyanoacrylate) , poly (ethylcyanoacrylate) , 
poly (butylcyanoacrylate) , poly ( isobutylcyanoacrylate) , 
poly (ioohQxylcynQoacrylQtc) poly (isohexylcyanoacrylate) , 
DEAE-methacrylate , DEAE-hexylacrylate , DEAE-acrylamide , 
DEAE- albumin and DEAE-dextran, polymethylacrylate , 
polyhexylacrylate, poly (D, L-lactic acid), poly (DL-lactic- 
co-glycolic acid (PLGA) , alginate, and polyethyleneglycol 

(PEG). Oral formulations for oligonucleotides and. their 
preparation are described in detail in United States 
applications 08/886,829 (filed July 1, 1997), 09/108,673 

(filed July 1, 1998), 09/256,515 (filed February 23, 1999), 
09/082,624 (filed May 21, 1998) and 09/315,298 (filed May 
20, 1999), each of which is incorporated herein by 
reference in their entirety. 

Replace the paragraph spanning page 40, line 17 through 
page 41, line 19 with the following paragraph: 

The compositions of the present invention may be 
prepared and formulated as emulsions. Emulsions are 
typically hctcrogcnouG heterogeneous systems of one liquid 
dispersed in another in the form of droplets usually 
exceeding 0.1 |im in diameter (Idson, in Pharmaceutical 
Dosage Forms, Lieberman, Rieger and Banker (Eds.), 1988, 
Marcel Dekker, Inc., New York, N.Y., volume 1, p. 199; 
Rosoff, in Pharmaceutical Dosage Forms, Lieberman, Rieger 
and Banker (Eds.), 1988, Marcel Dekker, Inc., New York, 
N.Y., Volume 1, p. 245; Block in Pharmaceutical Dosage 
Forms, Lieberman, Rieger and Banker (Eds.), 1988, Marcel 
Dekker, Inc., New York, N.Y., volume 2, p. 335; Higuchi et 
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al., in Remington's Pharmaceutical Sciences^ Mack 
Publishing Co., Easton, PA, 1985, p. 301). Emulsions are 
often biphasic systems comprising two immiscible liquid 
phases intimately mixed and dispersed with each other. In 
general, emulsions may be of either the water-in-oil (w/o) 
or the oil-in-water (o/w) variety. When an aqueous phase 
is finely divided into and dispersed as minute droplets 
into a bulk oily phase, the resulting composition is called 
a water-in-oil (w/o) emulsion. Alternatively, when an oily 
phase is finely divided into and dispersed as minute 
droplets into a bulk aqueous phase, the resulting 
composition is called an oil-in-water (o/w) emulsion. 
Emulsions may contain additional components in addition to 
the dispersed phases, and the active drug which may be 
present as a solution in either the aqueous phase, oily 
phase or itself as a separate phase. Pharmaceutical 
excipients such as emulsifiers, stabilizers, dyes, and 
anti-oxidants may also be present in emulsions as needed. 
Pharmaceutical emulsions may also be multiple emulsions 
that are comprised of more than two phases such as, for 
example, in the case of oil-in-water-in-oil (o/w/o) and 
water-in~oil-in-water (w/o/w) emulsions. Such complex 
formulations often provide certain advantages that simple 
binary emulsions do not. Multiple emulsions in which 
individual oil droplets of an o/w emulsion enclose small 
water droplets constitute a w/o/w emulsion. Likewise a 
system of oil droplets enclosed in globules of water 
stabilized in an oily continuous phase provides an o/w/o 
emulsion . 
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Replace the paragraph on page 50, lines 1-13 with the 
following paragraph: 

Non-ionic liposomal systems have also been examined to 
determine their utility in the delivery of drugs to the 
skin, in particular systems comprising non-ionic surfactant 
and cholesterol. Non-ionic liposomal formulations 
comprising the Novasome™ I liposomal system (glyceryl 
dilaurate/chole sterol /polyoxyethylene-lO-stearyl ether) and 

Novasome'^'^ II liposomal system (glyceryl 

distearate/cholesterol/ polyoxyethylene-lO-stearyl ether) 
were used to deliver cyclosporin-A into the dermis of mouse 
skin. Results indicated that such non-ionic liposomal 
systems were effective in facilitating the deposition of 
cyclosporin-A into different layers of the skin (Hu et al. 
S.T.P.Pharma. Sci., 1994, 4, 6, 466). 

Replace the paragraph on page 62, lines 3-28 with the 
following paragraph: 

The formulation of therapeutic compositions and their 
subsequent administration is believed to be within the 
skill of those in the art. Dosing is dependent on severity 
and responsiveness of the disease state to be treated, with 
the course of treatment lasting from several days to 
several months, or until a cure is effected or a diminution 
of the disease state is achieved. Optimal dosing schedules 
can be calculated from measurements of drug accumulation in 
the body of the patient. Persons of ordinary skill can 
easily determine optimum dosages, dosing methodologies and 
repetition rates. Optimum dosages may vary depending on 
the relative potency of individual oligonucleotides, and 
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can generally be estimated based on EC50S found to be 
effective in in vitro and in vivo animal models. In 
general, dosage is from 0,01 tt^ to 100 g per kg of body 
weight, and may be given once or more daily, weekly, 
monthly or yearly, or even once every 2 to 20 years. 
Persons of ordinary skill in the art can easily estimate 
repetition rates for dosing based on measured residence 
times and concentrations of the drug in bodily fluids or 
tissues. Following successful treatment, it may be 
desirable to have the patient undergo maintenance therapy 
to prevent the recurrence of the disease state, wherein the 
oligonucleotide is administered in maintenance doses, 
ranging from 0.01 ^ Ha to 100 g per kg of body weight, 
once or more daily, to once every 20 years. 

Replace the paragraph spanning page 67, line 20 through 
page 68, line 7 with the following paragraph: 

THe product was purified by Biotage column 
chromatography (5 kg Biotage) prepared with 65:35:1 
hexanes-EtOAc-TEA (4L) . The crude product (800 
g), dissolved in CH2CI2 (2 L), was applied to the column. 
The column was washed with the 65:35:1 solvent mixture (20 
kg), then 20:80:1 solvent mixture (10 kg), then 99:1 
EtOAc:TEA (17kg) . The fractions containing the product 
were collected, and any fractions containing the product 
and impurities were retained to be resubjected to column 
chromatography. The column was re-equilibrated with the 
original 65:35:1 solvent mixture (17 kg). A second batch 
of crude product (840 g) was applied to the column as 
before. The column was washed with the following solvent 
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gradients: 65:35:1 (9 kg), 55:45:1 (20 kg), 20:80:1 (10 
kg), and 99:1 EtOAc:TEA(15 kg). The column was 
reequilibrated as above, and a third batch of the crude 
product (850 g) plus impure fractions recycled from the two 
previous columns (28 g) was purified following the 
procedure for the second batch. The fractions containing 
pure product combined and concentrated on a 20L rotary 
evaporator, co-evaporated with acctontirilo acetonitrile (3 
L) and dried (0.1 mm Hg, 48 h, 25°C) to a constant weight 
of 2023 g (85%) of white foam and 20 g of slightly 
contaminated product from the third run. HPLC indicated a 
purity of 99.8% with the balance as the diBenzoyl product. 

Replace the paragraph on page 69, lines 3-18 with the 
following paragraph: 

2'-fluoro oligonucleotides were synthesized as 
described previously [Kawasaki, et. ai., J. Med. Chem., 
1993, 35, 831-841] and United States patent 5,670,633, 
herein incorporated by reference. The preparation of 2 ' - 
f luoropyrimidines containing a 5-methyl substitution a-aee is 
described in US Patent 5,861,493. Briefly, the protected 
nucleoside N6-benzoyl-2 ' -deoxy-2 ' -f luoroadenosine was 
synthesized utilizing commercially available 9-beta-D- 
arabinof uranosyladenine as starting material and whereby 
the 2 ' -alpha-f luoro atom was introduced by a Sn2- 
displacement of a 2 ' -beta-trif late group. Thus N6-benzoyl- 
9-bet a- D-arabinof uranosyladenine was selectively protected 
in moderate yield as the 3 ' , 5 ' -ditetrahydropyranyl (THP) 
intermediate. Deprotection of the THP and N6-benzoyl 
groups was accomplished using standard methodologies to 
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obtain the 5 ' -dimethoxytrityl- (DMT) and 5'-DMT-3'- 
phosphoramidite intermediates . 

Replace the paragraph on page 84, lines 7-27 with the 
following paragraph: 

The 2 ' -0-aminooxyethyl guanosine analog may be 
obtained by selective 2 ' -0-alkylation of diaminopurine 
riboside. Multigram quantities of diaminopurine riboside 
may be purchased from Schering AG (Berlin) to provide 2 ' -O- 
(2-ethylacetyl) diaminopurine riboside along with a minor 
amount of the 3'-0-isomer. 2 ' -0- ( 2-ethylacetyl ) 
diaminopurine riboside may be resolved and converted to 2 * - 
O- (2-ethylacetyl) guanosine by treatment with adenosine 
deaminase. (McGee, D. P. C, Cook, P. D., Guinosso, C. J., 
WO 94/02501 Al 940203.) Standard protection procedures 
should afford 2 ' -O- (2-ethylacetyl) -5 ' -O- { 4 , 4 • - 
dimethoxytrityl) guanosine and 2-N-isobutyryl-6-0- 
diphenylcarbamoyl-2 ' -O- {2-ethylacetyl ) -5 ' -O- (4,4'- 
dimethoxytrityl) guanosine which may be reduced to provide 
2-N-isobutyryl-6-0-diphenylcarbamoyl-2 ' -O- (2-hydroxyethyl ) - 
5 ' -O- (4 , 4 ' -dimethoxytrityl) guanosine . As before the 
hydroxyl group may be displaced by N-hydroxyphthalimide via 
a Mitsunobu reaction, and the protected nucleoside may be 
phosphitylated as usual to yield 2 N ioobutyryl - 6 - Q - 
diphcnylcarbamoyl 2' O ([2 phthalmidoxy] ethyl) ■ 5 ' O ( ^ , ' I ' ■ 
dimethoxytrityl ) guanooinc - 3 ' — [ (2 - GyQnQCthyl) - N,N - 
diiGopropylphoophoramidito] 2-N-isobutyryl-6-0- 
diphenylcarbamoyl-2 ' -O- ( [ 2-phthalimidoxy] ethyl ) -5'-0- (4,4'- 
dimethoxytrityl) guanosine-3 ' - [ (2-cyanoethyl ) -N, N- 
diisopropylphosphoramidite] . 
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Replace the paragraph spanning page 88, line 34 through 
page 89, line 15 with the following paragraph: 

Chimeric oligonucleotides having 2'-0-alkyl 
phosphorothioate and 2 ' -deoxy phosphorothioate oligo- 
nucleotide segments are synthesized using an Applied 
Biosystems automated DNA synthesizer Model 394, as above. 
Oligonucleotides are synthesized using the automated 
synthesizer and 2' -deoxy-5 ' -dimethoxytrityl-3 ' -0-phosphor- 
amidite for the DNA portion and 5 ' -dimethoxytrityl-2 ' -O- 
methyl-3 ' -0-phosphoramidite for 5' and 3' wings. The 
standard synthesis cycle is modified by incorporating 
coupling steps with increased reaction times for the 5'- 
dimethoxytrityl-2 ' -O-methyl-3 ' -0-phosphoramidite . The fully 
protected oligonucleotide is cleaved from the support and 
deprotected in concentrated ammonia (NH4OH) for 12-16 hr at 
55°C, The deprotected oligo is then recovered by an 
appropriate method (precipitation, column chromatography, 
volume reduced in vacuo and analyzed opctrophotomctricQlly 
spectrophotometrically for yield and for purity by 
capillary electrophoresis and by mass spectrometry. 

Replace the paragraph on page 91, lines 18-30 with the 
following paragraph: 

The concentration of oligonucleotide in each well was 
assessed by dilution of samples and UV absorption 
spectroscopy. The full-length integrity of the individual 
products was evaluated by capillary electrophoresis (CE) in 
either the 96-well format (Beckman P/ACE™ MDQ instrument ) 
or, for individually prepared samples, on a commercial CE 
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apparatus (e.g., Beckman P/ACE™ 5000 instrument , ABI™ 270 
instrument ) . Base and backbone composition was confirmed 
by mass analysis of the compounds utilizing electrospray- 
mass spectroscopy. All assay test plates were diluted from 
the master plate using single and multi-channel robotic 
pipettors. Plates were judged to be acceptable if at least 
85% of the compounds on the plate were at least 85% full 
length . 

Replace the paragraph on page 98, lines 10-15 with the 
following paragraph: 

The repetitive pipetting and elution steps may be 
automated using a QIAGEN^ Bio-Robot 9604 instrument 
(Qiagen, Inc., Valencia CA) . Essentially, after lysing of 
the cells on the culture plate, the plate is transferred to 
the robot deck where the pipetting, DNase treatment and 
elution steps are carried out. 

Replace the paragraph on page 100, lines 6-18 with the 
following paragraph: 

PGR reagents were obtained from Invitrogen 
Corporation, (Carlsbad, CA) . RT-PCR reactions were carried 
out by adding 20 |aL PCR cocktail (2.5x PCR buffer (-MgCla) , 
6.6 mM MgCl2, 375 |aM each of dATP, dCTP, dCTP and dGTP, 375 
nM each of forward primer and reverse primer, 125 nM of 
probe, 4 Units RNAse inhibitor, 1.25 Units PLATINUM® Taq 
reagent , 5 Units MuLV reverse transcriptase, and 2 . 5x ROX 
dye) to 96-well plates containing 30 |xL total RNA solution. 
The RT reaction was carried out by incubation for 30 



13 



minutes at 48*^0. Following a 10 minute incubation at 95^*0 
to activate the PLATINUM® Taq reagent , 40 cycles of a two- 
step PGR protocol were carried out: 95''C for 15 seconds 
(denaturation) followed by SO^'C for 1.5 minutes 
(annealing/extension) . 

Replace the paragraph on page 106, lines 15-26 with the 
following paragraph: 

Western blot analysis (immunoblot analysis) is carried 
out using standard methods. Cells are harvested 16-20 h 
after oligonucleotide treatment, washed once with PBS, 
suspended in Laemmli buffer (100 «i jal/well) , boiled for 5 
minutes and loaded on a 16% SDS-PAGE gel. Gels are run for 
1.5 hours at 150 V, and transferred to membrane for western 
blotting. Appropriate primary antibody directed to 
extracellular-signal-regulated kinase-6 is used, with a 
radiolabeled or f luorescently labeled secondary antibody 
directed against the primary antibody species. Bands are 
visualized using a PHOSPHORIMAGER™ instrument (Molecular 
Dynamics, Sunnyvale CA) . 

Replace the paragraph on page 113, lines 7-12 with the 
following paragraph : 

As calculated from the assigned diocroot discrete 
scores, cells treated with extracellular-signal-regulated 
kinase-6 inhibitors had tube formation score reduction of 
about 50% as compared to lipid-treated cells. Thus, it is 
shown that extracellular-signal-regulated kinase-6 
inhibitors can inhibit angiogenesis . 
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